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1
LENGTH-ADJUSTABLE FAN DUCT DEVICE

BACKGROUND

1. Field

The present mvention relates to a fan duct device, and
more particularly to a fan duct device for guiding airflow to
improve air convection of a heat dissipation device installed
within a computer enclosure, wherein a length of the fan
duct device 1s adjustable so that position of a fan mounted
on the fan duct can be easily altered.

2. Related Art

In the art of heat management, a heat sink having a fan
mounted thereon 1s frequently employed. Commonly, a heat
sink comprises a base for absorbing heat from a heat-
generating component and a plurality of fins extending from
the base to dissipate heat to an ambient environment. Chan-
nels are defined between adjacent fins of the heat sink for
flow of air. The fan 1s mounted to a top or a side of the heat
sink to enhance air convection 1n the channels. However, the
heat sink and the fan are usually positioned 1n an enclosure
in which the heat-generating component 1s set. Whether the
fan 1s used to blow air to the heat sink or to draw heated air
away from the heat sink, the air passing through and heated
by the heat sink 1s subject to mixture with fresh air and enter
the heat sink again. This adversely degrades the heat dis-
charge ability of the heat sink.

To overcome the foregoing disadvantage of the heat
sink/fan combination, a fan duct device has been developed.
An end of the fan duct device 1s mounted with a fan. An
opposite end of the fan duct device 1s engaged with an
enclosure of a computer and communicates with an exterior
of the enclosure. During operation of the fan, fresh air can
be directly drawn 1nto the heat sink from an exterior of the
enclosure through the fan duct device when the fan 1s used
to blow air to the heat sink, or the air passing through and
heated by the heat sink can be directly discharged to the
exterior of the enclosure through the fan duct device when
the fan 1s used to draw heated air away from the heat sink.
Therefore, by the use of the fan duct device, the heated air
will not mix with the fresh air and flow again toward the heat
sink. As a result, a better heat-dissipation efliciency can be
achieved.

Unfortunately, the fan duct generally has a fixed configu-
ration and dimension, whereas specification of the enclosure
1s varied. Consequently, the fan duct device cannot be
adjusted to meet an enclosure with a diflerent specification.

SUMMARY

Accordingly, what 1s needed 1s a fan duct device which
has a length adjustable so that the fan duct device can be
universally used in different computer enclosures having
different specifications.

A fan duct device 1n accordance with a preferred embodi-
ment of the present invention comprises a ventilating pipe,
a barrel and a holding frame. The ventilating pipe comprises
two spring levers integrally formed on the ventilating pipe.
A handling tab and an engaging tab extend from a free end
of each spring lever, respectively outwardly and mnwardly.
The barrel forms two jagged members thereon. Each jagged
member forms a plurality of parallel teeth thereon. The
engaging tabs are selectively engaged with corresponding
teeth respectively to position the barrel to the ventilating
pipe when the barrel 1s moved to a desired location 1n the
ventilating pipe. The engaging tabs are also escapable from
the teeth by pulling the handling tabs outwardly to allow the
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barrel to be movable on the ventilating pipe. The holding
frame 1s positioned to the barrel for holding a fluid-driving
device thereon. The fluid-dniving device 1s a fan for being
proximate to a heat sink 1n an enclosure of a computer
wherein the fan duct device 1s mounted. The ventilating pipe
has a funneled portion with a large end. The large end forms
a planar abutting flange thereon for abutting an inner side of
the enclosure and surrounding a ventilating port defined in
the enclosure.

Other advantages and novel features will become more
apparent {rom the following detailed description when taken
in conjunction with the accompanying drawings, in which:

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s an 1sometric view of a fan duct device 1n
accordance with a preferred embodiment of the present
invention comprising a ventilating pipe, a slidable barrel and
a holding frame;

FIG. 2 1s an exploded, 1sometric view of FIG. 1;

FIG. 3 1s an enlarged view of the slidable barrel of FIG.
2;

FIG. 4 1s an enlarged view of the holding frame of FIG.
2, with a part thereof being cut away; and

FIG. 5 1s an enlarged cross-sectional view of FIG. 1, taken
along line V-V thereol.

DETAILED DESCRIPTION OF TH.
PREFERRED EMBODIMENT

L1

Referring to FIG. 1, a fluid guiding device, such as a fan
duct device 1 1n accordance with a preferred embodiment of
the present mvention comprises a ventilating pipe 10, a
slidable barrel 20 and a holding frame 30. The holding frame
30 1s used to hold a fluid-driving device, such as a fan (not
shown) thereon.

Particularly referring to FIG. 2, the ventilating pipe 10
comprises a funneled portion 12 having a small upper end
122 and a large lower end 124. A planar abutting flange 126
1s extended from a free edge of the large lower end 124, for
abutting against an nside of an enclosure (not shown) of a
computer wherein a ventilating port (not shown) 1s formed.
In the preferred embodiment, a hermetical pad 40 1s pro-
vided on the abutting flange 126 to enhance an air-tight
engagement between the abutting flange 126 and the enclo-
sure. The abutting flange 126 and the pad 40 have a
corresponding rectangular configuration.

The ventilating pipe 10 further comprises a tubular por-
tion 14 which 1s integrally extended upwardly from the
small upper end 122 of the funneled portion 12 and defines
an air passageway (not labeled) therein. A pair of elongated
bulges 15 symmetrically and outwardly extends from the
tubular portion 14 and parallel to an axis of the tubular
portion 14. Two expansion slots 152 are defined in the
bulges 15 respectively. The expansion slots 152 communi-
cate with the air passageway of the ventilating pipe 10. A
cantilevered spring lever 154 1s integrally formed on an
upper portion of each bulge 15 and located 1n a correspond-
ing slot 152. A handling tab 156 and an engaging tab 158
extend from a free end of each spring lever 154, in opposite
directions respectively and perpendicular to the spring lever
154. The handling tab 156 1s extended outwardly and the
engaging tab 158 1s extended inwardly. By pulling the tab
156 outwardly, the spring lever 154 moves outwardly cor-
respondingly. Four guiding grooves 16 are defined in the
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tubular portion 14 deviated from and parallel to the bulges
15. The guiding grooves 16 are extended parallel to the axis
of the tubular portion 14.

Particularly referring to FIGS. 2 and 3, the slidable barrel
20 comprises a connecting portion 22 at a top end thereof.
Four blocks 222 are formed at the connecting portion 22. A
lower portion of the slidable barrel 20 can be inserted into
the tubular portion 14 of the ventilating pipe 10 and be
movable in the tubular portion 14, and 1s thus named as an
adjusting portion 26 due to 1ts adjustable engagement within
the tubular portion 14. Two elongated jagged members 262
cach comprising a plurality of parallel teeth 264 (best seen
in FIG. 5), are raised outwardly and oppositely from the
slidable barrel 20. Each jagged member 262 extends along
a line parallel to an axis of the slidable barrel 20. The teeth
264 cach have an inclined upper surface (not labeled) and a
horizontal bottom surface (not labeled). Four rnibs 24 are
outwardly formed on the adjusting portion 26 deviated from
and parallel to the jagged members 262. The ribs 24 are
extended parallel to the axis of the slidable barrel 20.

Particularly referring to FIGS. 2 and 4, the holding frame
30 has a substantially rectangular configuration and com-
prises a top side (not labeled) for supporting the fan thereon
and a bottom side (not labeled) opposite to the top side. The
holding frame 30 defines a central opening (not labeled)
through the top and bottom sides of the holding frame 30, for
providing an airflow passageway from the fan to the slidable
barrel 20. Four inward-facing catches 32 are extended
perpendicularly from the top side of the holding frame 30
and adjacent to four corners of the holding frame 30, for
catching the fan on the holding frame 30 therebetween. Four
outward-facing hooks 34 are extended perpendicularly from
the bottom side of the holding frame 30 and adjacent to the
four corners of the holding frame 30, for hooking the blocks
222 of the slidable barrel 20. The catches 32 are disposed
near an outer periphery of the holding frame 30. The hooks
34 are disposed near the central opening defined in the
holding frame 30.

In assembly of the fan duct device 1, the hooks 34 of the
holding frame 30 are locked with the blocks 222 of the
slidable barrel 20 so that the holding frame 30 1s secured to
the slidable barrel 20 and movable therewith. The adjusting
portion 26 of the slidable barrel 20 is inserted into the
tubular portion 14 of the ventilating pipe 10 with the ribs 24
slidably received in the guiding grooves 16, respectively. By
the fitting between the ribs 24 and the guldmg grooves 16,
the sliding barrel 20 cannot rotate relative to the Ventllatlng
pipe 10. The jagged members 262 are accommodated 1n the
expansion slots 152 in which the handling tabs 156 are
pulled outwardly so that the sliding barrel 20 can slide freely
on the tubular portion 14 of the ventilating pipe 10, whereby
a length of the fan duct device 1 i1s adjustable. When the
length of the fan duct device 1 reaches a predetermined
length 1n which the fan can be located adjacent to a heat sink
(not shown) 1n the computer, and the hermetical pad 40 can
be hermetically attached to an inside of the enclosure, the
pulhng force on the handling tabs 156 1s released so that the
engaging tabs 158 are locked with corresponding teeth 264
of the jagged members 262, respectively. The design of the
guiding grooves 16 and the ribs 24 also ensures that when
the shiding barrel 20 and the ventilating pipe 10 are
assembled together, each engaging tab 158 can always be
aligned with a corresponding jagged member 262 and thus
selectively engage with a corresponding tooth 264 thereof.

To adjust the length of the fan duct device 1, first the
handling tabs 156 are pulled outwardly whereby the spring
levers 154 are moved outwardly accordingly so that the
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engaging tabs 158 move outwardly and are disengaged from
the jagged members 262. At this stage, the ribs 24 of the
slidable barrel 20 are capable of sliding in the guiding
grooves 16 of the ventilating pipe 10 again. The length of the
fan duct device 1 1s then changed by moving the slidable
barrel 20 upwardly or downwardly. When the fan duct
device 1 reaches a desired other length, the handling tabs
156 are released from the pulling force acting thereon, so
that the spring levers 154 are returned back to their original
positions. The engaging tabs 158 are thus engaged with
other teeth 264 of the jagged members 262. The slidable
barrel 20 1s therefore fixed to the tubular portion 14 at a
desired other position and the fan duct device 1 has the
desired other length.

It 1s believed that the present invention and 1ts advantages
will be understood from the foregoing description, and 1t
will be apparent that various changes may be made thereto
without departing from the spirit and scope of the invention
or sacrificing all of 1ts matenial advantages, the examples

hereinbelfore described merely being preferred or exemplary
embodiments of the mvention.

We claim:

1. A fluud guiding device comprising:

a ventilating pipe comprising a pair of spring levers
integrally formed on the ventilating pipe, a handling tab
and an engaging tab extending from a free end of each
of the spring levers, respectively outwardly and
inwardly;

a slidable barrel forming two jagged members thereon,
cach of the jagged members comprising a plurality of
parallel teeth; and

a holding frame positioned to the slidable barrel, adapted
for holding a flmd-driving device thereon;

wherein the engaging tabs are selectively engaged with
corresponding teeth respectively to position the slid-
able barrel to the ventilating pipe when the slidable
barrel 1s moved to a desired location 1n the ventilating
pipe and wherein the engaging tabs are escapable from
the corresponding teeth by pulling the handling tabs
outwardly to allow the slidable barrel to be movable on
the ventilating pipe.

2. The fluid guiding device of claim 1, wherein at least
one guiding groove 1s defined 1n the ventilating pipe, and
wherein at least one rib 1s formed on the slidable barrel and
1s capable of sliding along an axial direction 1n the at least
one guiding groove.

3. The fluud guiding device of claim 1, wheremn the
ventilating pipe comprises a tubular portion engaging with
the slidable barrel.

4. The fluid guiding device of claim 3, wherein a pair of
bulges 1s symmetrically and outwardly formed on the tubu-
lar portion and wherein the spring levers are extended from
the bulges, respectively.

5. The fluid guiding device of claim 4, wherein two slots
are defined 1n the bulges respectively, and wherein the
jagged members are accommodated 1n the slots respectively.

6. The fluid guiding device of claim 3, wherein the
ventilating pipe further comprises a funneled portion having
a small end 1n integration with the tubular portion and a large
end remote from the small end.

7. The fluid guiding device of claim 6, wherein a planar
abutting flange 1s extended from a free edge of the large end
and a hermetical pad 1s provided on the abutting flange.

8. The fluid gmding device of claim 1, wherein a plurality
of blocks 1s formed at an end of the slidable barrel outside
the ventilating pipe, and wherein a plurality of hooks 1s
extended perpendicularly from the holding frame, the hooks
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are locked with the blocks of the slidable barrel so that the
holding frame 1s securely positioned to the slidable barrel.

9. The fluid guiding device of claim 1, wherein a plurality
of catches 1s extended perpendicularly from the holding
frame adapted for catching the fluid-driving device therebe-
tween.

10. A fluud guiding device comprising:

a fluid inlet portion;

a fluid outlet portion; and

a central portion fluidly commumicated with the inlet
portion and the outlet portion, the central portion com-
prising a pipe having a spring lever extended theretfrom
and a barrel defining a plurality of teeth thereon, an
engaging tab and a handling tab perpendicularly
extending from the spring lever in opposite directions,
the engaging tab being selectively engaged with any
one of the teeth to position the barrel to the pipe and
being escapable from said any one of the teeth by
pulling the handling tab to allow the barrel to be
movable relative to the pipe.

11. The fluid guiding device of claim 10, wherein the teeth
are parallel to each other and arranged on a line parallel to
an axial direction of the barrel.

12. The fluid guiding device of claim 10, wherein two
bulges each defining a slot therein are symmetrically raised
from the pipe and two jagged members forming the teeth
thereon are formed on the barrel, and wherein the jagged
members are received 1n the slots of the bulges.

13. The fluid guiding device of claim 10, wherein at least
one guiding groove 1s defined in the pipe, and wherein at
least one rib 1s formed on the barrel and slidably received 1n
the at least one guiding groove for preventing the barrel from
rotating relative to the pipe.

14. A fan duct device for use 1n a computer enclosure
defining a ventilating port, comprising:

a ventilating pipe having an end portion adapted for
attaching to the enclosure around the ventilating port
and a tubular portion extending from the end portion
and forming a cantilevered spring lever having an
engaging tab thereon;
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a barrel slidably mounted on the ventilating pipe, having
a jagged member thereon, the engaging tab being able
to lock with the jagged member at a selected position
of the jagged member so that a length of the barrel
combined with the ventilating pipe 1s adjustable;

a holding frame adapted for holding a fan thereon, being
fixed on the barrel so that the holding frame can move
with the barrel; and

a hermetical pad;

wherein the end portion of the ventilating pipe has a small

end connecting with the tubular portion and a large end
opposite the small end and adapted for attaching to the
enclosure; and

wherein the hermetical pad 1s attached to the large end of
the end portion of the ventilating pipe.

15. The fan duct device of claim 14, wherein the tubular
portion of the ventilating pipe forms a groove therein, and
the barrel forms a rib thereon, the rnb slidably engaging in
the groove.

16. The fan duct device of claim 15, wherein the engaging
tab 1s formed at a free end of the spring lever and extends
inwardly, the free end of the spring lever further comprising
a handling tab extending outwardly, the handling tab being
adapted for receiving a force for driving the engaging tab to
leave away from the jagged member.

17. The fan duct device of claim 14, wherein the jagged
member has a plurality of teeth formed thereon, each tooth
having an inclined surface and a horizontal surface, the
inclined surface being located closer to the holding frame
than the horizontal surface.

18. The fan duct device of claim 16, wherein the holding
frame has a catch extending in a direction away from the
barrel, the catch being adapted for locking with the fan, and
a hook engaging with the barrel.
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